Inhibitory effects of calcium channel antagonists on motor dysfunction induced by intracerebroventricular administration of paraquat.
This study reports the effects of Ca2+ channel blockers (Ca antagonists) on intraneuronal Ca2+ ([Ca2+]i) movements and on the disturbance of rotarod performance produced in rats by intracerebroventricular administration of paraquat. Paraquat (50 nmol) produced a decrement in rotarod performance which was present at 30 min. and maximal at 60 min. and was not associated with overt behavioural changes; larger doses of paraquat (100-400 nmol intracerebroventricularly) produced paresis and convulsions which severely disrupted rotarod behaviour. The disruption of rotarod performance after paraquat (50 nmol intracerebroventricularly) was significantly reduced by giving Ca antagonists (flunarizine, verapamil and nicardipine) not only intraperitoneally 15 min. after paraquat but also intracerebroventricularly immediately before paraquat. The order of pharmacological potency was flunarizine > or = verapamil > nicardipine. In contrast, intracerebroventricular administration of Bay K 8644, a Ca agonist, enhanced the disruption of rotarod performance caused by paraquat (50 nmol). In in vitro studies, paraquat markedly potentiated the rapid increase in [Ca2+]i levels evoked by 50 mM KCl in rat brain synaptosomal fraction, although paraquat alone produced a small prolonged rise in [Ca2+]i levels which had a slow onset. The above results suggest that paraquat induced neurotoxicity is associated with increased [Ca2+]i levels in brain neuronal cells, and that paraquat might effect on membrane activity instability.